4) 



organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 

ISSN 1600-5368 

3/?,6^Diacetoxy-5,9a-dihydroxy-5a- 
cholest-7-en-1 1-one acetic acid 
0.04-solvate 

Vincenzo Piccialli,* Giorgia Oliviero, Nicola Borbone, 
Roberto Centore* and Angela Tuzi 

Dipartimento di Scienze Chimiche, Universita degli Studi di Napoli 'Federico IT, 
Complesso di Monte S. Angelo, Via Cinthia, 80126 Napoli, Italy 
Correspondence e-mail: vinpicci@unina.it, roberto.centore@unina.it 

Received 3 May 2013; accepted 8 May 2013 

Key indicators: single-crystal X-ray study; T = 1 73 K; mean ct(C-C) = 0.006 A; 
disorder in main residue; R factor = 0.063; wR factor = 0.185; data-to-parameter 
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The title compound, C 31 H4 8 O7-0.04CH 3 COOH, is a polyoxy- 
genated steroid obtained by selective chemical oxidation of 7- 
dehydrocholesteryl acetate. The asymmetric unit comprises 
three molecules of the steroid (Z' = 3) and a molecule of acetic 
acid which has occupancy factor 0.131 (5). The geometric 
parameters of the independent molecules do not reveal 
significant differences. In one molecule, the terminal isopropyl 
group is disordered over two sets of sites with occupancy ratio 
0.869 (5):0.131 (5). The three molecules reveal different 
hydrogen-bonding patterns. Each of them is involved in an 
intramolecular S(6) hydrogen-bonding motif, involving hy- 
droxy groups as donor and acceptor. In the crystal, two 
independent molecules form dimers through hydrogen 
bonding between an OH donor and an acetate carbonyl 
acceptor, giving rise to /?1(16) ring patterns. A single hydrogen 
bond between the OH group and a ketone carbonyl group is 
observed between two symmetry-independent molecules. 

Related literature 

For general information on the isolation of polyoxygenated 
steroids from marine source, see: Piccialli & Sica (1986, 1987); 
Migliuolo et al. (1990); Notaro et al. (1991, 1992). For the 
synthesis of polyoxygenated steroids, see: Madaio et al. (1988); 
Migliuolo et al. (1992). For new selective oxidation protocols, 
see: Piccialli et al. (1993, 2013); Notaro et al. (1994); Bifulco et 
al. (2003); Caserta et al. (2005). For the cytotoxic activity of 
polyoxygenated steroids, see: Chen et al. (2011). For a general 
survey of hydrogen bonding and hydrogen-bonding synthons 
in crystals, see: Allen et al. (1999); Steiner (2002). For the 
graph-set analysis of hydrogen bonding, see: Bernstein et al. 
(1995). For recent examples of hydrogen bonding in crystals, 
see: Centore, Fusco, Jazbinsek et al. (2013); Centore et al. 
(2013fl,i>); Centore, Fusco, Capobianco et al. (2013). For the 



presence of multiple molecules in the asymmetric unit, see: 
Desiraju (2007). 



AcO 




0.04CH 3 COOH 



OAc 



Experimental 

Crystal data 

C 31 H4 8 O 7 -0.04C 2 H 4 O 2 
M, = 535.45 
Orthorhombic, Pl^L^ 
a = 10.242 (2) A 
b = 28.556 (5) A 
c = 30.214 (6) A 

Data collection 

Bruker-Nonius KappaCCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2001) 
r mi „ = 0.963, r maI = 0.986 

Refinement 

R[F 2 > 2a(F 2 )] = 0.063 
wR(F 2 ) = 0.185 
S = 1.00 

11048 reflections 
1072 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 8837 (3) A J 
Z= 12 

Mo Ka radiation 
li = 0.08 mm -1 
T = 173 K 

0.45 x 0.30 x 0.17 mm 



82574 measured reflections 
11048 independent reflections 
6969 reflections with / > 2a(l) 
R iM = 0.097 



13 restraints 

H-atom parameters constrained 
A/w = 0.29 e A~ 3 
Ap mi „ = -0.31 e A~ 3 



D-H-A 




D-H 


H- ■ A 


D- ■ A 


D-H-A 


OL4-HL40- 


■03C' 


0.95 


1.79 


2.745 (4) 


177 


OIB-HIBO- 


■05C 


0.80 


2.02 


2.819 (4) 


175 


OIC-HICO- 


■05B 


0.89 


1.81 


2.699 (4) 


178 


02A-H2AO- 


■OlA 


0.93 


1.88 


2.691 (4) 


145 


02B-H2BO- 


■OIB 


0.90 


1.80 


2.628 (4) 


153 


02C-H2CO- 


■QIC 


1.05 


1.77 


2.614 (4) 


134 



Symmetry code: (i) — x + 1, y +\, —z + ^. 

Data collection: COLLECT (Nonius, 1999); cell refinement: 
DIRAX/LSQ (Duisenberg et al, 2000); data reduction: EVALCCD 
(Duisenberg et al, 2003); program(s) used to solve structure: SIR97 
(Altomare et al, 1999); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for 
Windows (Farrugia, 2012) and Mercury (Macrae et al, 2006); software 
used to prepare material for publication: WinGX (Farrugia, 2012). 

The authors thank the Centro Interdipartimentale di 
Metodologie Chimico-Fisiche, Universita degli Studi di 
Napoli "Federico II" for the X-ray facilities. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: KP2452). 
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3/?,6/^Diacetoxy-5,9a-dihydroxy-5a-cholest-7-en-11-one acetic acid 0.04- 
solvate 

Vincenzo Piccialli, Giorgia Oliviero, Nicola Borbone, Roberto Centore and Angela Tuzi 
Comment 

Polyoxygenated steroids possessing a wide range of oxygenation and nuclear substitution patterns have been isolated 
from a variety of marine organisms. Some of them show antitumour and antinflammatory activities as well as other 
biological effects. Thus, the research in this field is still very active. Previous studies in our group focused on the isolation 
of polyoxygenated steroids from marine sources (Piccialli & Sica, 1986, 1987; Notaro et al, 1991) as well as on the 
synthesis (Madaio, Piccialli & Sica, 1988; Migliuolo et al, 1992) of some of them exploiting new ruthenium tetroxide 
oxygenation protocols developed in our laboratories (Piccialli et al, 2013; Notaro et al, 1994). As a continuation of our 
interest in this field, we have now undertaken a study aimed at preparing a new collection of polyoxygenated steroids for 
structure-activity relationship studies and in particular at the synthesis of new 9,11-secosteroids. Many representatives of 
this sub-class of steroids have been shown to possess in vitro cytotoxic activity against various human cancer cell lines 
(Chen et al, 2011). Due to its functionalization pattern, the title compound, shown in the Scheme, is a good starting 
product to further oxygenate the steroid nucleus at C and D rings, as well as to obtain the 9,11-secosteroid motif. For 
now, the title compound has been synthesized starting from commercially available 7-dehydrocholesteryl acetate (Fig. 1). 

The X-ray analysis of the title compound confirms the structure and stereochemistry of the synthesized compound. The 
asymmetric unit contains three independent molecules that have similar geometric parameters (Fig. 2). Rings A and C of 
the steroid skeleton adopt a chair conformation. Ring B, which contains a double bond at C7=C8, adopts a half- chair 
conformation with twist at C5 — C10 bond. The five-membered D ring is in envelope conformation, with C13 at the flap. 
In the steroid core trans junctions at A/B and C/D rings are observed. The acetyl group at C3 (ring A) is equatorial while 
acetyl group at C6 (ring B) is axial. The lateral alkyl chain is fully extended. In one molecule, two different positions 
were found for the isopropyl group of the lateral alkylic chain (occupancy factor refined to 0.869 (5) for 
C25B/C26B/C27B; 0.131 (5) for C25Z/C26Z/C27Z). In the crystal, acetic acid solvent of crystallization was found with 
occupancy factor refined to 0. 1 3 1 (5). 

The molecule of the title compound contains several H-bonding donor and acceptor groups (Allen et al, 1999; Steiner, 
2002) that are responsible for the formation of H bonds (Centore et al, 2013a, 2013Z>; Centore, Fusco, Jazbinsek et al 
2013; Centore, Fusco, Capobianco et al. 2013). The three independent molecules A, B and C are involved in intra and 
intermolecular H bonding patterns (Fig. 3). In each of the three independent molecules there is an intramolecular H 
bonding motif S(6) between hydroxy 02 donor and hydroxy 01 acceptor of the same molecule. Molecules B and C 
create dimers through intermolecular H bonding between OH donors (OIB and OIC) and acetate carbonyl acceptors 
(05C and 05B), giving rise to ring patterns i? 2 2 (16). Molecules C and A are involved in a single intermolecular H bond 
between OH donor (OlA) and ketone carbonyl acceptor (03C). 
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Experimental 

The title compound was synthesized starting from commercially available 7-dehydrocholesteryl acetate according to a 
procedure already described (Notaro et al, 1994). Crystals suitable for X-ray analysis were obtained from acetic acid 
solution by slow evaporation of the solvent. 

Refinement 

The H atom of the hydroxy groups were located in difference map with exception of carboxy H atom of the acetic acid 
solvent molecule that was not assigned. Other H atoms were generated stereochemical^. All H atoms were refined by the 
riding model with Cis 0 — 1.2x£/ eq of the carrier atom (1.5 for H atoms of the methyl groups). Some reflections with theta 
below 3° were removed from the final refinement {OMIT instruction) because their intensities were strongly affected by 
the beamstop. Some constraints were introduced in the refinement to handle the disorder of the terminal isopropyl group 
of molecule B. In the absence of strong anomalous scatterer the Flack parameter is not meaningful. Data were merged 
using MERG 3 instruction and the absolute configuration was assigned on the basis of the known chirality of the 
precursor used in the synthesis. 

Computing details 

Data collection: COLLECT (Nonius, 1999); cell refinement: DIRAX/LSQ (Duisenberg et al, 2000); data reduction: 
EVALCCD (Duisenberg et al, 2003) and SADABS (Bruker, 2001); program(s) used to solve structure: SIR97 (Altomare et 
al., 1999); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows 
(Farrugia, 2012) and Mercury (Macrae et al, 2006); software used to prepare material for publication: WinGX (Y&mxgm, 
2012). 




7-dehydrocholesteryl acetate OAc 

Figure 1 

Synthesis of the title compound by ruthenium catalyzed selective oxidation of 7-dehydrocholesteryl acetate. 
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03a 




07c 



Figure 2 

ORTEP views of the three independent molecules, thermal ellipsoids are drawn at 30% probability level. In the B 
molecule, the terminal isopropyl group refined with the minor occupancy factor and the solvent molecule are drawn in 
open line. 
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Figure 3 

H-bonding pattern joining the three independent molecules. The H-bonds are shown as dashed lines. 
3/?,6/^Diacetoxy-5,9a-dihydroxy-5a-cholest-7-en-1 1 -one acetic acid 0.04-solvate 



Crystal data 

C 3 iH 4 8O7-0.04C 2 H4O2 
M T = 535.45 
Orthorhombic, Fl{l{l\ 
Hall symbol: P 2ac 2ab 
a = 10.242 (2) A 
6 = 28.556 (5) A 
c = 30.214 (6) A 
V= 8837 (3) A 3 
Z= 12 

Data collection 

Bruker-Nonius KappaCCD 

diffractometer 
Radiation source: normal-focus sealed tube 
Graphite monochromator 
Detector resolution: 9 pixels mm -1 
CCD rotation images, thick slices scans 
Absorption correction: multi-scan 

(SADABS; Broker, 2001) 
T mm = 0.963, r max = 0.986 

Refinement 

Refinement on F 1 
Least-squares matrix: full 
R[F > 2a(F 2 )] = 0.063 
wR(F*) = 0.185 
5= 1.00 

11048 reflections 
1072 parameters 
13 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 3498 

D x = 1.207 MgrrT 3 

Mo & radiation, 1 = 0.71073 A 

Cell parameters from 454 reflections 

(9 = 4.9-20.8° 

ft = 0.08 mm- 1 

r= 173 K 

Block, colorless 

0.45 x 0.30 x 0.17 mm 



82574 measured reflections 
11048 independent reflections 
6969 reflections with I > 2a(I) 
R^= 0.097 

"max 

- 27.5°, 0 m in — 2.1° 



h = -13->-13 
Jfc = -35^37 
/= -39^38 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w= l/l^iF^ + iO.imP) 2 ] 

where P = (F a 2 + 2F c 2 )/3 
(AAxU = 0.004 
Ap max = 0.29eA- 3 
Ap mm = -0.31 e A" 3 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 1 . The threshold expression of F 1 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




CIA 


0.9865 (4) 


0.37429 (15) 


0.18977 (14) 


0.0322 (10) 


H1A1 


1.0372 


0.3464 


0.1988 


0.039* 


H1A2 


1.0378 


0.3913 


0.1671 


0.039* 


C1B 


0.2980 (5) 


0.42430 (15) 


0.42610(15) 


0.0399 (11) 


H1B1 


0.2578 


0.4507 


0.4423 


0.048* 


H1B2 


0.2267 


0.4051 


0.4134 


0.048* 


C1C 


0.2794 (4) 


0.11749 (15) 


0.36525 (15) 


0.0387 (11) 


H1C1 


0.2328 


0.0900 


0.3531 


0.046* 


H1C2 


0.2144 


0.1373 


0.3807 


0.046* 


C2A 


0.9669 (4) 


0.40597 (15) 


0.22994 (14) 


0.0350 (10) 


H2A1 


0.9209 


0.3884 


0.2535 


0.042* 


H2A2 


1.0530 


0.4158 


0.2416 


0.042* 


C2B 


0.3766 (5) 


0.39443 (16) 


0.45845 (17) 


0.0464 (12) 


H2B1 


0.4440 


0.4140 


0.4729 


0.056* 


H2B2 


0.3180 


0.3821 


0.4818 


0.056* 


C2C 


0.3383 (5) 


0.14542 (15) 


0.32700 (16) 


0.0412(11) 


H2C1 


0.3995 


0.1254 


0.3101 


0.049* 


H2C2 


0.2682 


0.1558 


0.3067 


0.049* 


C3A 


0.8882 (5) 


0.44887 (14) 


0.21755 (14) 


0.0339 (10) 


H3A 


0.9384 


0.4685 


0.1961 


0.041* 


C3B 


0.4408 (4) 


0.35442 (15) 


0.43489(16) 


0.0381 (11) 


H3B 


0.3728 


0.3323 


0.4236 


0.046* 


C3C 


0.4097 (5) 


0.18743 (15) 


0.34513 (15) 


0.0378 (11) 


H3C 


0.3463 


0.2097 


0.3589 


0.045* 


C4A 


0.7591 (4) 


0.43526 (14) 


0.19780(14) 


0.0313 (9) 


H4A1 


0.7122 


0.4638 


0.1882 


0.038* 


H4A2 


0.7054 


0.4196 


0.2206 


0.038* 


C4B 


0.5264 (4) 


0.37100 (14) 


0.39673 (14) 


0.0331 (10) 


H4B1 


0.5617 


0.3434 


0.3809 


0.040* 


H4B2 


0.6011 


0.3890 


0.4087 


0.040* 


C4C 


0.5132(4) 


0.17375 (14) 


0.37843 (14) 


0.0347 (10) 


H4C1 


0.5532 


0.2024 


0.3909 


0.042* 


H4C2 


0.5827 


0.1558 


0.3632 


0.042* 


C5A 


0.7760 (4) 


0.40225 (14) 


0.15796 (13) 


0.0304 (9) 


C5B 


0.4507 (4) 


0.40168 (14) 


0.36422 (14) 


0.0306 (9) 


C5C 


0.4572 (4) 


0.14427(14) 


0.41599 (15) 


0.0332 (10) 


C6A 


0.6421 (4) 


0.39143 (14) 


0.13707(14) 


0.0333 (10) 



Occ. (<1) 



Acta Cryst. (2013). E69, o879-o880 



sup-5 



supplementary materials 



HoA 


a /rnm 
(J.oUV / 


A /I OA/1 


f\ 1111 

U.lZZl 


a a a 


C6B 


a c t c n / /i \ 

0.5359 (4) 


A A 1 OA1 /1 r\ 

0.41803 (15) 


A11C/"/1 / 1 A \ 

0.32564 (14) 


A A1 1 1 / 1 A\ 

0.0313 (10) 


Hob 


(\ CA A A 

0.M44 


0.3912 


A 1 A/1 C 

0.304:) 


A A1 O* 

0.035^ 


C6C 


A C/""7C SC\ 

0.5675 (5) 


A 111/1/" / 1 /"\ 

0.13146 (16) 


A A A A/" 1 / 1 C\ 

0.44961 (15) 


0.0414 (lz) 


IT/./ 

HoC 


a co/: 1 


a 1 /:aa 
U. loUU 


A A £HQ 




C7A 


A /~ C C\ A i A\ 

0.6504 (4) 


A 1 CI /"I /1 /I \ 

0.35362 (14) 


A 1A1/1A /1 A\ 

0.10349 (14) 


A A11C /1A\ 

0.0325 (10) 


H / A 


O.j Ijy 


A 1 A Q A 
0.3480 


A aqc/; 
0.0856 


A A1A* 

0.039^ 


C /B 


A /lOT/: //I \ 

0.4&ZO (4J 


A /I C O C 1 M C 1 ! 

0.45851 (15) 


A 1 AAC A f \ A\ 

0.30054 (14) 


A Al A A / 1 A\ 

0.0349 (10) 


TJ7D 

ri Id 


A CIO'") 

0.0292 


A A£QZ 

U.4o8j 


U.z /5U 


A A/1 0 * 

U.U42 


C - n r"" 

c/c 


A CO/CO /C\ 

O.JZOO (0) 


A Afll c c / 1 £A 

0.09265 (16) 


A A O AA 1 / 1 C\ 

0.48091 (15) 


A A/1 AA / 1 1 \ 

0.0400 (11) 




A COI /" 

0.J536 


A AOC 1 

0.U851 


a c A/n 
0.504/ 


A A/1 O* 

0.048* 


CoA 


A HZ££. i A\ 

0. /300 (4) 


A TTifon / 1 1 A 

0.3268 / (13) 


A AA/COA /1 1\ 

0.09680 (13) 


a mm /aa 
0.0292 (9) 


Cod 


A 17/1 0 {A \ 

0.3 /42 (4) 


A A 0 1 Q£ /I /IA 

U. 48185 (14) 


A 11110 /1/1\ 

U. 31118 (14) 


A nine /OA 
U.U3U8 (9) 


pop 


A A 1 /I O //^ 

0.4142 (4) 


A A£ O 1 A / 1 A A 

0.0681U (14) 


A An CC\C /11\ 

0.4/696 (13) 


A (11 11/1 AA 

0.0313 (10) 


/ n a 
C9A 


AO*701 //I \ 

0.5/51 (4) 


A 1 O AA /i m\ 

0.32994 (13) 


0.1z531 (13) 


A AOTA /AA 
0.02/9 (9) 


C9B 


0.295 / (4) 


A /IT AO 1 / 1 A\ 

0.4/081 (14) 


A icnA ^1 A\ 

0.353 /9 (14) 


A Al 1 O / 1 AA 

0.0318 (10) 


eye 


ATI tCC\ ( A \ 
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0.6560 


A T /I T T 

0.2437 


A A A/" A 

0.4960 


A AO O * 

0.088* 


H29r 


A C /I ZCT 

U.5463 


U.2539 


a cnc 
U.5325 


A AOO* 

0.088* 


/"'T a/"* 
C29C 


0.5692 (6) 


A T.T /I /I T / 1 0\ 

0.2 /443 (lo) 


A TTAAT t "\ 0\ 

U.2 /U93 (la) 


A AC AC f 1 A \ 

0.0546 (14) 


TJTflP 

H2y(j 


A CO 


A TAAA 

U.3UU6 


A T^^A 
U.236U 


A AOO * 

0.082^ 


H29H 


U.5546 


A O/l A1 

U.2491 


A T A CiH 

U.249 / 


A AOO* 

0.082* 


H29I 


0.6527 


0.2851 


0.2831 


A AO T * 

0.082* 


/~i T A a 

C30A 


C\ A A AA /f \ 

0.4499 (5) 


A { 1 A\ 

0.40755 (19) 


0.17975 (17) 


A A A A A { 1 T\ 

0.0444 (12) 


L30B 


A T^T T / /I \ 

0.7633 (4) 


0.39888 (16) 


A TTTTA /1 C\ 

0.33229 (15) 


A AT C £1 / 1 A\ 

0.0356 (10) 


C3UC 


U. /s66 (5) 


A 1 /1TOT /1 OA 

U.14/03 (lo) 


A /IT ATT /1 £\ 

U.43U33 (16) 


A A/1 CO /1 T\ 

0.0459 (13) 


C31A 


A T C 1 T / C\ 

0.3517 (5) 


0.3866 (2) 


A TAATA /1 A\ 

0.20930 (19) 


AACA1 / \\ C\ 

0.0591 (15) 


T TO 1 C 

H31Cj 


A T 1 1A 

0.3120 


A /I 1 1 1 

0.4111 


a one 

0.2275 


A AOA* 

0.089* 


t n 1 TT 

H31H 


a inn 

0.3937 


A T ZTT A 

0.3634 


0.2285 


a non* 

0.089* 


t_tt 1 t 
H3 11 


U.2539 


a in 1 1 
0.3 / 13 


A 1 A 1 C 

U.1915 


A AOA* 

U.Us9 


C31B 


A OOOl / C\ 

0.8882 (5) 


0.41365 (19) 


A TOT/1 /10\ 

0.35334 (18) 


AA/101 /1T\ 

0.0481 (13) 


H31A 


0.8761 


A A A A A 

0.4440 


0.3679 


A A TI sk 

0.072* 


T TT 1 D 

H31B 


0.9562 


A II 1 /^T 

0.4163 


ATT AT 

0.3307 


A ATT * 

0.072* 


H31C 


A A 1 A C 

0.9145 


A "5 A AT 

0.3903 


A T H C A 

0.3754 


A ATT * 

0.072* 


C31C 


A AA/"A /C\ 

0.9060 (5) 


a 1 /■ / 1 r\\ 

0.12716 (19) 


A /1AOO/" /1 A\ 

0.40886 (19) 


0.0561 (14) 


H3 ID 


A ATTO 
0.9 / /8 


A 1 /I AO 

0.1498 


A A 1 AO 

0.4102 


A AO/1 * 


H31b 


0.8867 


a 1 1 m 

0.1197 


A T TT A 

0.3779 


A AO A sk 

0.084* 


T TT 1 T7 


A AT 1 1 

0.9312 


A A AO C 

0.0985 


A A^ A C 

0.4245 


A AO A * 

0.084* 


OlA 


A O /I T O /T \ 

0.847s (3) 


A /IT/"/!") /A\ 

0.42643 (9) 


A 1 TT A1 /A\ 

0.12391 (9) 


A AT /'T /T\ 

0.0362 (7) 


t_ti a r\ 
H1AU 


0.8232 


A /I COO 

0.4582 


a 1 1 on 
U.II5/ 


A Ail T * 

U.U43* 


(JIB 


A T A to /T \ 

0.3478 (3) 


0.37467 (10) 


A TililTC 

0.34475 (11) 


A AilAC ZO\ 

0.0405 (8) 


t r i i ii \ 

HltsU 


A T £/C"7 

U.366 / 


A T ilT/: 

U.34 lb 


A T A 1 T 

U.3413 


A A A A* 
U.U49 


01C 


A T /" T /" /T \ 

0.3636 (3) 


A 1 T 1 T 1 / 1 A\ 

0.17171 (10) 


A /I T A AT / 1 1 \ 

0.43997 (11) 


A A/IOC / r\ \ 

0.0485 (9) 


H1CU 


0.389z 


0.2013 


A /I /I T O 

0.4458 


A A^O* 


/~\T A 

(J2A 


A AOAA /T\ 

0.9809 (3) 


A T/1AOC /1A\ 

0.34985 (10) 


A AAOIA /A\ 

0.09829 (9) 


A AT £1 1 

0.0361 (7) 


TUT A (~\ 

H2AU 


U.9555 


A T O 1 A 

U.3oiU 


A AAT7 
U.U9/ / 


A A/1 T * 

U.U43* 


U2B 


A 1 OTA /T\ 

U.153U (3) 


A il il C 1 T / 1 1 \ 

U.44513 (11) 


A Ti11T/T /I o\ 

U. 34136 (12) 


A Ail CO /OA 

U.U452 (5) 


H2BU 


A T 1 £ O 
U.216S 


A 11 1 £T 

U.4162 


A T A AT 

U.34U3 


A AC /I * 

U.U54* 


02C 


0.2089 (3) 


0.10155 (11) 


0.45839 (11) 


0.0462 (8) 


H2C0 


0.2334 


0.1372 


0.4608 


0.055* 


03A 


0.9891 (3) 


0.27009 (10) 


0.16771 (11) 


0.0440 (8) 


03B 


0.2412 (4) 


0.52654 (11) 


0.41166(11) 


0.0510(9) 


03C 


0.2310(3) 


0.01689 (11) 


0.39123 (10) 


0.0456 (8) 
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r\A a 
U4A 


A O AO /I /")\ 

0.8634 (3) 


A /ncizc { \ A\ 
0.4/536 (10) 


A OCOAA /A\ 

0.25800 (9) 


A AO O C fH \ 

0.0385 (/) 




U4b 


a coca /i \ 
0.5250 (3) 


A 11A1A ( \ A\ 

0.33030 (10) 


A /I A A C A ( \ A\ 

0.46650 (10) 


A A A AT ZO\ 

0.040/ (8) 




U4C 


0.4/ /4 (3) 


A O 1 A'} O ( 1 A\ 

0.21033 (10) 


A 1 ATA 1 ( 1 A\ 

0.30/91 (10) 


A A/1 0*7 /OA 

0.042 / (8) 




U5A 


A 00*70 (£\ 

0.83 /2 (6) 


A C /I AT] /1 OA 

0.540/3 (13) 


A O 1 AAO /1 T\ 

0.21993 (13) 


A AOCO /1 A\ 

0.0853 (16) 




Ujd 


a a i a n t a\ 

0.434 / (4) 


0.261 /0 (11) 


A A COOA / 1 T\ 

0.4jzoo (13) 


A AAAO / 1 A 1 * 

O.OoOz (10) 




U5C 


A A Ofll ( A\ 

0.4292 (4) 


A00110 /1 1 A 

0.28112 (11) 


A OOO/IO /10\ 

0.33343 (13) 


A ACOT /AA 

0.053 / (9) 




Do A 


A C A A A S1\ 

0.5444 (3) 


0.3 /6/ / (11) 


A 1 AAC/1 A\ 

0.16954 (10) 


A AT OO SH\ 

0.0388 (/) 




U6J3 


A AAOA 

0.6680 (3) 


A /I O AA 1 / 1 A\ 

0.43061 (10) 


A 1/IA/IO /1 A\ 

0.3404Z (10) 


A AO CO /TA 

0.0352 ( /) 




(J6C 


A /TO C C \ 

0.6855 (3) 


a 1 noi / 1 a\ 

0.11783 (10) 


A ylOOAO /1A\ 

0.4z89z (10) 


A A A AA ZO\ 

0.0400 (8) 




07A 


A /1/101 / A\ 

0.4481 (4) 


A /I /ITiH / 1 A\ 

0.4472/ (14) 


0.16561 (14) 


0.0640 (11) 




U la 


U. /464 (3) 


A 7 £7 /I O / 1 1 \ 

U. 3634s (11) 


U.311 /I (11) 


a A/i an tQ\ 
U.U4o / (5) 




07C 


0.7797 (4) 


A 1 O /" 1 T /I 1\ 

0.18617 (13) 


0.44649 (14) 


A A/'OA /1 1\ 

0.0630 (11) 




C24B 


A AO /I O /*7\ 

0.0242 (/) 


A TO C /I A / 1 OA 

0. /2549 (18) 


A 1 TTA1 /1 £L\ 

0.1 / /01 (16) 


A ACTA /1 C\ 

0.05 /9 (15) 


A O/A SC\ 

0.869 (5) 


H24E 


A ACTA 

-0.0579 


A TAO C 

0.7085 


A 1 TAC 

0.1705 


A A/'A* 

0.069* 


A OZ"A /C\ 

0.869 (5) 


H24F 


A AOOA 

0.0889 


0.7159 


0.1544 


0.069* 


0.869 (5) 


C25B 


A A A 1 O / T \ 

-0.0018 (7) 


0.77782 (19) 


0.17113 (19) 


A AC f /" /1T\ 

0.0556 (17) 


0.869 (5) 


I I "1 ^ r j 

Hz5B 


A A01C 

0.0825 


A A 

0. /949 


A 1 TCO 

0.1 /5z 


0.06/^ 


A 0£A /C\ 

U.oo9 (5) 


C26B 


A AACO /T\ 

-0.0958 (7) 


A TACA ZO\ 

0.7950 (2) 


A O A A O ZO\ 

0.2048 (2) 


A ATA ZO\ 

0.079 (2) 


A O/^A /C\ 

0.869 (5) 


H26G 


-0.1791 


0.7785 


0.2014 


0.118* 


0.869 (5) 


H26H 


A 1 f\C\H 

-0.1097 


A OO OT 

0.8287 


A OAAO 

0.2008 


A 1 1 O * 

0.118* 


A O/TA /C\ 

0.869 (5) 


rizol 


A AAA*7 

—0.060 / 


0. /892 


A 01 /l C 

0.2345 


All O* 

0. 1 18^ 


a o/;a /ca 
0.869 (5 ) 


r ' ~\ —i i—> 

C27B 


A AC 1 A / 1 A\ 

-0.0514 (10) 


A t o t r» fi\ 

0.7879 (2) 


A IOC/' ZO\ 

0.1256 (2) 


A AO C /") \ 

0.085 (3) 


A OZ"A /C\ 

0.869 (5) 


H27D 


-0.1186 


0.7650 


0.1177 


0.128* 


0.869 (5) 


Hz /b 


A AOAA 
0.0209 


0. /860 


A 1 C\A A 

0.1044 


A 1 O O * 

0.128* 


A O/A SC\ 

0.869 (5) 


T TO "7T7 

H27t 


A AO A A 

-0.0890 


A O 1 AC 

0.8195 


A 1 O A O 

0.1248 


A 1 O O * 

0.128* 


A O/^A /C\ 

0.869 (5) 


L24Z 


A AO A O fH\ 

0.0242 (7) 


A TlClfl /1 0\ 

0.72549 (18) 


A 1 TT A 1 / 1 ^\ 

0.17701 (16) 


A ACTA / 1 C\ 

0.0579 (15) 


A 1 O 1 /C\ 

0.131 (5) 


H24G 


0.0139 


0.6977 


0.1578 


A A f~ Ask 

0.069* 


0.131 (5) 


TT1 /ITT 

H24H 


A A AO O 

0.0928 


A HA C A 

0.7454 


0.1636 


0.069* 


A 1 O 1 /C\ 

0.131 (5) 


C25Z 


-0.1036 (17) 


0.7528 (6) 


A 1 T^A 

0.1760 (6) 


A A A A / 1 A\* 

0.049 (10)* 


A 1 7 1 /C\ 

0.131 (5) 


H25Z 


-0.1756 


A T ") O O 

0.7322 


0.1869 


A A C A sfc 

0.059* 


0.131 (5) 


C26Z 


A 1 1 O /O \ 

-0.132 (3) 


0.7669 (ll) 


A 10AC 

0.1295 (6) 


A A A T /1A\rfc 

0.047 (10)* 


0.131 (5) 


H26J 


A O O /'O 

-0.2262 


0.7725 


A 1 O /"") 

0.1263 


A ATA* 

0.070* 


A 1 O 1 /C\ 

0.131 (5) 


T TO z^T/" 

H26K 


A 1 AC A 

-0.1054 


A HA 1 O 

0.7418 


A 1 AA A 

0.1094 


A ATA* 

0.070* 


A 1 O 1 /C\ 

0.131 (5) 


H26L 


A AO A 7 

—0.0843 


0.7956 


0.1224 


A ATAsk 

0.070* 


A 1 O 1 /C\ 

0.131 (5) 


C2 /Z 


A AACO in\ 

— U.U958 (/) 


A TACA /OA 

0. /950 (2) 


A 1 A -1 O ZO\ 

U.zU45 (Zj 


A A"7A /1\ 
U.U /9 (2) 


A 1 1 1 /C\ 

0.131 (5) 


riz / J 


A AO/I c 

— U.UZ45 


A Q 1 CO 

0.8153 


A 1 ClA n 


A 1 1 0* 

U.llo 


a i o i sr\ 

0.131 (5) 


H27K 


A ATA A 

—0.0794 


A TOCO 

0.7853 


A O 7 C /I 

0.2354 


A 1 1 O * 

0.118* 


A 1 O 1 /C\ 

0.131 (5) 


H27L 


-0.1785 


0.8123 


0.2034 


0.118* 


0.131 (5) 


/~i 1 

Ol 


A A f A /O \ 

-0.060 (3) 


A O A A A /A\ 

0.8409 (9) 


A A C /" A /A\ 

0.0564 (9) 


A A A A /T\ sfc 

0.049 (7)* 


0.131 (5) 


n? 

VJZ 


u. no yz. ) 


U.OJ7Z ^ / J 


0 0 1 44 H"! 




YJ. 1 J 1 \J ) 


C3 


0.161 (3) 


0.8090 (12) 


0.0734(11) 


0.038 (8)* 


0.131 (5) 


H3D 


0.2012 


0.7846 


0.0550 


0.057* 


0.131 (5) 


H3E 


0.1139 


0.7943 


0.0979 


0.057* 


0.131 (5) 


H3F 


0.2299 


0.8294 


0.0853 


0.057* 


0.131 (5) 


C4 


0.071 (4) 


0.8368 (14) 


0.0467 (14) 


0.053 (11)* 


0.131 (5) 
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Atomic displacement parameters (A 2 ) 





U u 




jjn 


U 33 






U n 


U 23 


CIA 


0.032 


(2) 


0.031 (2) 


0.034 


(2) 


0.0028 (18) 


0.002 (2) 


0.0026 (19) 


C1B 


0.038 


(3) 


0.034 (2) 


0.048 


(3) 


0.003 (2) 


0.018(2) 


0.006 (2) 


C1C 


0.031 


(3) 


0.032 (2) 


0.053 


(3) 


-0.002 (2) 


-0.004 (2) 


0.006 (2) 


C2A 


0.030 


(2) 


0.036 (2) 


0.039 


(2) 


-0.0011 (19) 


-0.006 (2) 


-0.002 (2) 


C2B 


0.047 


(3) 


0.040 (3) 


0.052 


(3) 


0.003 (2) 


0.016(3) 


0.010(2) 


C2C 


0.041 


(3) 


0.030 (2) 


0.053 


(3) 


-0.002 (2) 


-0.011 (2) 


0.008 (2) 


C3A 


0.040 


(3) 


0.031 (2) 


0.031 


(2) 


-0.003 (2) 


0.005 (2) 


-0.0055 (18) 


C3B 


0.033 


(3) 


0.030 (2) 


0.052 


(3) 


-0.002 (2) 


-0.003 (2) 


0.004 (2) 


C3C 


0.038 


(3) 


0.031 (2) 


0.045 


(3) 


-0.002 (2) 


0.004 (2) 


0.005 (2) 


C4A 


0.032 


(2) 


0.028 (2) 


0.034 


(2) 


0.0011 (18) 


0.002 (2) 


-0.0032 (17) 


C4B 


0.030 


(2) 


0.028 (2) 


0.042 


(2) 


0.0012(18) 


-0.002 (2) 


-0.0017(19) 


C4C 


0.036 


(3) 


0.031 (2) 


0.037 


(2) 


-0.008 (2) 


0.003 (2) 


-0.0032 (19) 


C5A 


0.035 


(2) 


0.027 (2) 


0.030 


(2) 


0.0014(18) 


0.0055 (19) 


-0.0003 (17) 


C5B 


0.026 


(2) 


0.027 (2) 


0.038 


(2) 


-0.0020 (18) 


-0.0056 (19) 


-0.0039 (18) 


C5C 


0.035 


(3) 


0.026 (2) 


0.039 


(2) 


-0.0036 (19) 


0.005 (2) 


-0.0041 (19) 


C6A 


0.034 


(2) 


0.032 (2) 


0.034 


(2) 


0.0065 (19) 


-0.001 (2) 


0.0017(18) 


C6B 


0.021 


(2) 


0.037 (2) 


0.036 


(2) 


0.0015 (18) 


-0.0035 (19) 


-0.0116(19) 


C6C 


0.045 


(3) 


0.037 (2) 


0.042 


(3) 


-0.019 (2) 


-0.005 (2) 


0.002 (2) 


C7A 


0.036 


(3) 


0.031 (2) 


0.031 


(2) 


0.005 (2) 


-0.006 (2) 


0.0008 (18) 


C7B 


0.036 


(3) 


0.036 (2) 


0.033 


(2) 


0.001 (2) 


0.004 (2) 


-0.0061 (18) 


C7C 


0.041 


(3) 


0.044 (3) 


0.035 


(2) 


-0.011 (2) 


-0.003 (2) 


0.003 (2) 


C8A 


0.037 


(3) 


0.0239 (19) 


0.027 


(2) 


0.0020(19) 


-0.0007 (19) 


0.0034(16) 


C8B 


0.027 


(2) 


0.031 (2) 


0.035 


(2) 


-0.0024 (18) 


0.0023 (19) 


-0.0058 (19) 


C8C 


0.037 


(3) 


0.029 (2) 


0.028 


(2) 


-0.0016(19) 


0.0096 (19) 


-0.0067 (17) 


C9A 


0.031 


(2) 


0.0242 (19) 


0.029 


(2) 


-0.0007 (18) 


0.0031 (19) 


0.0021 (17) 


C9B 


0.023 


(2) 


0.028 (2) 


0.044 


(2) 


-0.0002 (18) 


0.0035 (19) 


-0.0003 (19) 


C9C 


0.031 


(2) 


0.0213 (19) 


0.041 


(2) 


0.0002(18) 


0.010 (2) 


-0.0071 (18) 


C10A 


0.028 


(2) 


0.028 (2) 


0.026 


(2) 


-0.0004 (18) 


0.0012(18) 


0.0025 (16) 


ClOB 


0.028 


(2) 


0.027 (2) 


0.041 


(2) 


0.0004(18) 


0.006 (2) 


0.0014(18) 


ClOC 


0.029 


(2) 


0.0231 (19) 


0.036 


(2) 


-0.0022(18) 


-0.0007 (19) 


-0.0012 (17) 


C11A 


0.029 


(2) 


0.030 (2) 


0.032 


(2) 


0.0006(18) 


0.003 (2) 


0.0013 (18) 


CUB 


0.033 


(3) 


0.032 (2) 


0.046 


(3) 


0.001 (2) 


0.018(2) 


0.004 (2) 


cue 


0.032 


(2) 


0.030 (2) 


0.039 


(2) 


-0.0027 (19) 


-0.002 (2) 


-0.0033 (19) 


C12A 


0.037 


(3) 


0.027 (2) 


0.037 


(2) 


0.0064(19) 


0.002 (2) 


-0.0011 (18) 


C12B 


0.036 


(3) 


0.035 (2) 


0.048 


(3) 


0.008 (2) 


0.012 (2) 


0.003 (2) 


C12C 


0.036 


(3) 


0.028 (2) 


0.049 


(3) 


-0.0061 (19) 


-0.001 (2) 


-0.004 (2) 


C13A 


0.033 


(2) 


0.027 (2) 


0.030 


(2) 


0.0062(18) 


0.0003 (19) 


0.0000(17) 


C13B 


0.031 


(2) 


0.030 (2) 


0.034 


(2) 


0.0049(18) 


0.004 (2) 


-0.0036 (18) 


CDC 


0.025 


(2) 


0.027 (2) 


0.041 


(2) 


0.0017(18) 


0.000 (2) 


-0.0052 (18) 


C14A 


0.036 


(2) 


0.026 (2) 


0.028 


(2) 


0.0029 (19) 


-0.0025 (19) 


0.0014(17) 


C14B 


0.033 


(2) 


0.036 (2) 


0.032 


(2) 


0.001 (2) 


0.002 (2) 


-0.0091 (19) 


C14C 


0.032 


(2) 


0.029 (2) 


0.043 


(2) 


-0.0027 (19) 


-0.004 (2) 


-0.0051 (19) 


C15A 


0.049 


(3) 


0.033 (2) 


0.042 


(3) 


0.011 (2) 


-0.006 (2) 


0.003 (2) 


C15B 


0.056 


(3) 


0.046 (3) 


0.036 


(3) 


0.017(2) 


0.009 (2) 


-0.002 (2) 


C15C 


0.035 


(3) 


0.040 (2) 


0.039 


(2) 


-0.005 (2) 


-0.001 (2) 


-0.007 (2) 


C16A 


0.052 


(3) 
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0.9800 


C3B— H3B 


1.0000 


C21B— H21G 


0.9800 
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C3C — 04C 


1 A "7 A /r\ 

1.474 (5) 


C3C — C4C 


1.513 (6) 


P ~t p XT')/-! 

C3C — H3C 


1.0000 


f • A A p C A 

C4A — C5A 


1 nn /Pi 

1.539 (6) 


p A A TT /I A 1 

C4A — H4A1 


A AAAA 

0.9900 


p A A T T /I A 1 

C4A — H4A2 


A AAAA 

0.9900 


C4B — C5B 


1 CIO /Pi 

1.528 (6) 


C4B — H4B 1 


A AAAA 

0.9900 


Z" 1 A "D T T /I r> O 

C4B — H4Bz 


0.9900 


p /I p p c P 

C4C — C5C 


1.525 (6) 


C4C — H4C1 


A AAAA 

0.9900 


C4C — H4C2 


A AAAA 

0.9900 


C5A — Ul A 


1 A A 1 

1.441 (5 J 


C5A — CI OA 


1.536 (6) 


C5A — C6A 


1.541 (6) 


C5B — (JIB 


1.432 (5) 


C:>B — CoB 


1.530 (6) 


/-"•CD /~1 1 ATI 

C5B — CI OB 


1.563 (6) 


C5C — OIC 


1.435 (5) 


C5C — C10C 


1.556 (6) 


pep r^cr* 

CdC — CoC 


1 c^o 

1.30Z (0) 


P / A /"\ / A 

C6A — 06A 


1 /i pi /r \ 

1.462 (5) 


C6A — C7A 


1.484 (6) 


Co A — Ho A 


1 AAAA 

1.0000 


CoB — OoB 


1.469 (5) 


C6B — C7B 


1.486 (6) 


C6B — H6B 


1.0000 


p s p Pt/TP 

C6C — U6C 


1 A\Z ( £\ 

1.415 (6) 


C6C — C7C 


1.516 (6) 


C6C — H6C 


1.0000 


PT A /" o A 

C7A — C8A 


1.344 (6) 


p -7 A TTH A 

C7A — H7A 


A A C A A 

0.9500 


C /B — CoB 


1.334 (6) 


C7B — H7B 


0.9500 


/""7/" 1 PC)/" * 

C7C — C8C 


1 ICC //^\ 

1.355 (6) 


C7C — H7C 


A A C A A 

0.9500 


Co A — C14A 


1 -1 A A /C\ 

1.494 (5) 
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C8A — C9A 


1.516 (6) 


CoB — C14B 


1 CA1 

1.501 (6) 


ror) /""An 

CoB — C9B 


1 CT C 

1.535 (6) 


p o P z' i 1 /i p 

CoC — C14C 


1 /i a a 

1.499 (6) 


P O P P AP 

C8C — C9C 


1 cn 

1.523 (6) 


C9A — (J2A 


1.449 (5) 


/"* a a rii a 
C9A — C11A 


1.546 (6) 


C9A— CI OA 


1.572 (6) 


C9B— 02B 


1.443 (5) 


C9B— CUB 


1.548 (6) 


C9B— CI OB 


1.558 (6) 


C9C— 02C 


1.434(5) 



C21B — H21H 


A A O AA 

0.9800 


1 T1 III 1 T 

C21B — H21I 
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C21C — H21A 
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C21C — H21B 
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A AO A A 

0.9800 
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1.513 (6) 


POO A TTOO A 

C22A — H22A 
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c\ r\c\f\f\ 

0.9900 
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C24C — H24C 
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C24C — H24D 
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C25A — C27A 


1.511 (7) 


C25A — C26A 


1.544 (7) 
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C25A — H25A 
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C26A — H26B 
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C26C — H26D 
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C26C — H26E 


A A O A A 
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PO/^P TTOPJ -1 

C26C — H26F 
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0.9800 


C27A — H27A 
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POT A 1 in 

C27A — H27B 


A A O AA 
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C27A — H27C 


A AOAA 

0.9800 


C27C— H27G 


0.9800 


C27C— H27H 


0.9800 


C27C— H27I 


0.9800 


C28A— 05A 


1.174 (6) 


C28A— 04A 


1.340 (6) 
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P AP P 1 IP 

C9C — cue 


1 f f 1 

1.552 (6) 


C9C — C10C 


1.556 (6) 


t~< 1 a a /~< 1 a a 

C 1 OA — C 1 9 A 


1.543 (6) 


LI OB — C19B 


1 c An i £\ 

1.547 (6) 


ClOC — C19C 


1.530 (6) 


Z" 1 1 1 A /"V 1 A 

C11A — (J3A 


1.210 (5) 


/-II 1 A P 1 1 A 

C11A — C12A 


1.508 (6) 


p 1 1 ti /"\i n 

CUB — (J3B 


1.217 (5) 


CI IB — L12B 


1.506 (o) 


C11C — (J3C 


1 1 A1 /c\ 

1.193 (5) 


pi i p p 1 i/^ 

cue — ci2c 


1.497 (6) 


P 1 1 A p 1 1 A 

C12A — C13A 


1.536 (6) 


/"* 1 1 A T T 1 1 A 

C 1 2 A — H 1 2 A 


A AAAA 

0.9900 


P 1 1 A Til in 

C12A — H12B 


A A AAA 

0.9900 


C12B — C13B 


1.541 (6) 


c • i i r) tti ir 1 

LI zd — H12C 


A AAAA 

0.9900 


pi in TTI 

CI zd — HI 2D 


A AAAA 
0.9900 


pnr pnp 

L12C — C13C 


1 OA 1 £\ 

1.530 (6) 


p i ^ /-i tti 

C12C — H12E 


A AAAA 

0.9900 


PHP tii 1T7 

L12C — Hlzr 


A AAAA 

0.9900 


pn a pioA 

C13A — C18A 


1.531 (6) 


PITA pi < A 

C13A — L14A 


1 C A A /C\ 

1.540 (5) 


P 1 1 A P 1 "7 A 

C13A — C17A 


1.545 (6) 


pi m p 1 on 

C13B — L18B 


1 C 1 O ( £\ 

1.518 (6) 


pnn p i /i o 

C13B — C14B 


1.545 (6) 


C13B — Cl/B 


1.552 (6) 


P 1 1 P P 1 O P 

C13C — C18C 


1.526 (6) 


P 1 1 P P 1 A P 

C13C — CMC 


1.535 (6) 


C13C — CI /C 


1.546 (6) 


P 1 4 A P 1 C A 

C14A — C15A 


1.515 (6) 


pi H » TTI /I A 

L14A — H14A 


1 AAAA 

1.0000 


pi a r> pi en 

L14B — L15B 


1.532 (6) 


pi ,i t~-> tti /in 

C14B — H14B 


1 AAAA 

1.0000 


p 1 /i p p 1 c p 
C14C — C15C 


1.518 (6) 


P 1 /I P T T 1 /I P 

C14C — H14C 


1.0000 


PICA PI/'A 

C15A — C16A 


1 COO //"\ 

1.538 (6) 


/"MCA TT1CA 

C15A — H15A 


A AAAA 

0.9900 


P 1 C A T T 1 f n 

C15A — H15B 


A AAAA 

0.9900 


P 1 C T~"> P 1 /Tl 

C15B — C16B 


1.550 (6) 


p 1 CF5 TT1 C T7 

L15B — HI 5b 


A AAAA 

0.9900 


p 1 CF5 TT1 CT7 

L15B — H15r 


A AAAA 

0.9900 


P 1 C P P 1 /" P 

C15C — C16C 


1.528 (6) 


P1CP TT1CP 

C15C — H15C 


A AAAA 

0.9900 


C15C — H15D 


0.9900 


C16A— C17A 


1.561 (6) 
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A AOAA 
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P 1 A A A 
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C30A — OoA 
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1.343 (5) 


P 1 A A P ") 1 A 

C30A — C31A 
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1.472 (7) 


C30B — 07B 


1 1 A A /C\ 

1.199 (5) 


C30B — 06B 


1 ICC /f \ 

1.355 (5) 
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C30B — C31B 


1 /I OA /"7\ 

1.489 (7) 


C30C — 07C 


1.201 (6) 
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C30C — U6C 


1 1 /I C /C\ 

1.345 (5) 


C30C — C31C 
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1.505 (7) 


P") 1 A TTI 1 P 

C31A — H31G 


A AOAA 

0.9800 


P 11 A in ITT 

C31A — H31H 


A AOAA 

0.9800 
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L31A — H311 
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C31B — H31A 
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C31B — H31B 
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pi 1 p TTI 1 T"\ 

L31L — H31D 
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C31C — H31h 


A AOAA 

0.9800 


PI 1 P TTI 1 TT 1 

C31C — H31F 
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0.9800 


Pi 1 A T T 1 A C\ 

OlA — H1AO 


0.9542 


/-~\ l T~) TT1 nA 

(JIB — H1BU 


A OA/I A 
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Pi 1 P T T 1 P /"i 

OIC — H1CO 


A O A1 A 

0.8929 


Pil A TTI A f~\ 

02A — H2AO 


A A1 O A 

0.9280 


pvin TTinA 

(J2B — H2BU 


A OA £ A 

0.8964 


p. 1 p TT1AA 

U2C — H2CU 


1 AC AT 

1.0507 


P ' 1 A T~i P1CT1 

L24B — L25B 


1 CIO (H\ 

1.528 (7) 


Pi/in tti dr 

C24B — H24E 


A AAAA 

0.9900 


Pi/in tti /ir 

C24B — H24F 


A AAAA 

0.9900 


C25B — C26B 


1.485 (8) 


C25B— C27B 
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1.0000 
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0.9800 
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0.9800 


C26B— H26I 


0.9800 
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C16B— H16D 0.9900 

C16C— C17C 1.565 (6) 

C16C— H16E 0.9900 

C16C— H16F 0.9900 

C17A— C20A 1.539 (5) 

C17A— H17A 1.0000 

C17B— C20B 1.542(6) 

C17B— H17B 1.0000 

C17C— C20C 1.531 (6) 

C17C— H17C 1.0000 

C18A— H18A 0.9800 

C18A— H18B 0.9800 

C18A— H18C 0.9800 

C18B— H18D 0.9800 

C2A— CIA— C10A 112.4(3) 

C2A— CIA— H1A1 109.1 

C10A— CIA— H1A1 109.1 

C2A— CIA— H1A2 109.1 

C10A— CIA— H1A2 109.1 

H1A1— CIA— H1A2 107.9 

C2B— C1B— C10B 112.2(4) 

C2B— C1B— H1B1 109.2 

C10B— C1B— H1B1 109.2 

C2B— C1B— H1B2 109.2 

CI OB— C1B— H1B2 109.2 

H1B1— C1B— H1B2 107.9 

C2C— C 1 C— C 1 OC 1 1 3 .4 (4) 

C2C— C1C— H1C1 108.9 

C10C— C1C— H1C1 108.9 

C2C— C1C— H1C2 108.9 

C10C— C1C— H1C2 108.9 

H1C1— C1C— H1C2 107.7 

C3A— C2A— CIA 110.7(3) 

C3A— C2A— H2A1 109.5 

CIA— C2A— H2A1 109.5 

C3A— C2A— H2A2 109.5 

CIA— C2A— H2A2 109.5 

H2A1— C2A— H2A2 108.1 

C3B— C2B— C1B 110.7(4) 

C3B— C2B— H2B1 109.5 

C1B— C2B— H2B1 109.5 

C3B— C2B— H2B2 109.5 

C1B— C2B— H2B2 109.5 

H2B1— C2B— H2B2 108.1 

C3 C— C2C— C 1 C 1 09.4 (4) 

C3C— C2C— H2C1 109.8 

C1C— C2C— H2C1 109.8 

C3C— C2C— H2C2 109.8 



C27B— H27D 0.9800 

C27B— H27E 0.9800 

C27B— H27F 0.9800 

C25Z— C26Z 1.488 (13) 

C25Z— H25Z 1.0000 

C26Z— H26J 0.9800 

C26Z— H26K 0.9800 

C26Z— H26L 0.9800 

01— C4 1.38(5) 

02— C4 1.25(4) 
C3— C4 1.47(5) 
C3— H3D 0.9800 
C3— H3E 0.9800 
C3— H3F 0.9800 

C13A— C17A— H17A 107.2 

C16A— C17A— H17A 107.2 

C20B— C17B— C16B 113.0(4) 

C20B— C17B— C13B 119.1 (4) 

C16B— C17B— C13B 103.4(3) 

C20B— C17B— H17B 106.9 

C16B— C17B— H17B 106.9 

C13B— C17B— H17B 106.9 

C20C— C17C— C13C 119.6(3) 

C20C— C 1 7C— C 1 6C 1 1 3 .4 (4) 

CDC— C17C— C16C 102.8 (3) 

C20C— C17C— H17C 106.8 

C13C— C17C— H17C 106.8 

C16C— C17C— H17C 106.8 

C13A— C18A— H18A 109.5 

C13A— C18A— H18B 109.5 

H18A— C18A— H18B 109.5 

C13A— C18A— H18C 109.5 

H18A— C18A— H18C 109.5 

H18B— C18A— H18C 109.5 

C13B— C18B— H18D 109.5 

C13B— C18B— H18E 109.5 

H18D— C18B— H18E 109.5 

C13B— C18B— H18F 109.5 

H18D— C18B— H18F 109.5 

H18E— C18B— H18F 109.5 

C13C— C18C— H18G 109.5 

C13C— C18C— H18H 109.5 

H18G— C18C— H18H 109.5 

C13C— C18C— H18I 109.5 

H18G— C18C— H18I 109.5 

H18H— C18C— H18I 109.5 

C10A— C19A— H19G 109.5 

C10A— C19A— H19H 109.5 
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-C23A- 


-H23B 
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P1/1P P1CP P1"7P 

C24C — C25C — C27C 
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114.0 (6) 
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100.8 
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110.3 (3) 


pnp p^cp t n c p 

C27C — C25C — H25C 


1 AA O 

100.8 


P 1 A P 1 A A P 1 A A 

CIA — C 1 OA — C 1 9A 


110.4 (3) 


P^C A pi/" A TT1/' A 

C25A — C26A — H26A 


109.5 


P C A P 1 A A P A A 

C5 A — C 1 OA — C9A 


108.1 (3) 


P^C A pi/" A TT1/T1 

C25A — C26A — H26B 


109.5 
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C 1 A — C 1 OA — C9 A 
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111.5 (3) 
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1 A A C 
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P1AA P1AA PAA 
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108.4 (3) 
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C25A — C26A — H26C 
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109.5 


p 1 i~"> p 1 An p 1 nn 

C 1 B — C 1 OB — C 1 9B 
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109.5 
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111.0 (3) 
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1 AA C 

109.5 
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1 An n i"i \ 
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108.5 (3) 
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1 Af O 

105.8 
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C13B — C14B — H14B 
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1 A A ft \ 
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104.5 (3) 
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105.1 


C15C — C14C — H14C 


105.1 


CDC— CMC— H14C 


105.1 


C14A— C15A— C16A 


104.0 (4) 


C14A— C15A— H15A 


111.0 


C16A— C15A— HI 5 A 


111.0 


C14A— C15A— H15B 


111.0 


C16A— C15A— H15B 


111.0 



H29A — C29A — H29B 


109.5 
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109.5 
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H29A — C29A — H29C 


109.5 
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109.5 
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C28B — C29B — H29E 


109.5 


TTftft7~\ /^ftftTI TTftftl -1 

H29D — C29B — H29E 


109.5 


inftftTi y^ftftT~i TTftftT -1 

C28B — C29B — H29F 


109.5 


H29D — C29B — H29F 


109.5 


TTftftT -1 /^ftftT~» TTftftT -1 

H29E — C29B — H29F 


109.5 


f < "\ Ci r~~^ f * (\ /~ ' TTftft./" 1 

C28C — C29C — H29G 


109.5 


ft O Iftfty^i TTftftTT 

C28C — C29C — H29H 


109.5 


tti ' /""ift r\tT~* TT1ATT 

H29G — C29C — H29H 


109.5 


/""ft O /—< /"I ft ft /"I TTftftT 

C28C — C29C — H29I 


109.5 


TTftft/" 1 /" Iftfty" < TTftftT 

H29G — C29C — H29I 


109.5 


TTftftTT Z~ Iftfty" < TTftftT 

H29H — C29C — H29I 


109.5 


/' A — T A /~1")ft A /A / A 

07A — C30A — 06A 


T ft ft ft / C\ 

122.9 (5) 


/-^V "7 A /—1 1 ft A O 1 A 

07A — C30A — C31A 


125.7 (5) 


/-" A ^ A /—1 1 ft A z" ' 1 A 

06A — C30A — C3 1 A 


111.4 (5) 


07B — C3 0B — 06B 


123.6 (4) 


/a —i r - ) ft-) An rnm 

07B — C30B — C31B 


125.7 (4) 


r~\ s t~» /—i 1 ftn /~i 1 1 ti 

06B — C30B — C3 IB 


110.6 (4) 


/' A ^ z" /"I 'A ft /"I z" A z" 

07C — C30C — 06C 


123.2 (5) 


07C — C30C — C3 1C 


125.5 (5) 


06C — C30C — C31C 


111 ft / A\ 

111.2 (4) 


Z" 1 ^ ft A /—I -A 1 A T T^ 1 /"I 

C30A — C31A — H31G 


109.5 


y i t ft A y" 1 11 A TT11TT 

C30A — C31A — H31H 


109.5 


T TI 1 /" " /—i -)l A TT01TT 

H31G — C31A — H31H 


109.5 


/"a i ft a /^t 1 a m 1 1 

C30A — C31A — H31I 


109.5 


TTI 1 /" 1 /m 1 A TTI 1 T 

H31G — C31A — H31I 


109.5 


TT^ 1 T T /—I 01A TT->1T 

H31H — C31A — H31I 


109.5 


C30B — C31B — FBI A 


109.5 


C30B — C31B — H31B 


1 ft ft c 

109.5 


T TI 1 A y" 1 O 1 T~A T TI 1 T~^l 

H31A — C31B — H31B 


109.5 


z" i ^> / \ r*k 1 r-\ TTO 1 y— 1 

C30B — C31B — H31C 


109.5 


T y> i A /—IT 1 T» TTI 1 /—I 

H31A — C31B — H31C 


109.5 


TTI 1 T» /~lft 1 TA T T-i 1 /—I 

H3 1 B — C3 1 B — H3 1 C 


109.5 


/—I ft /"I /~1 -i 1 /—I TTI 1 FA 

C30C — C31C — H31D 


109.5 


/—I ft /~1 /—I -i 1 /—I TTI 1 1 — ' 

C30C — C31C — H31E 


109.5 


T TO 1 T~"\ /"• 1 | /' < ttt i r 

H3 1 D — C3 1 C — H3 1 E 


1 ft ft c 

109.5 


/—< ft/— i /—i -) i /—i ttt i r 

C30C — C31C — H31F 


109.5 


TT^ 1 r A /—II 1 /—i T TO 1 T -1 

H3 1 D — C3 1 C — H3 1 F 


109.5 


tt') 1 r /—i i 1 /—i TTur 

H3 1 E — C3 1 C — H3 1 F 


109.5 


C5A — 01 A — HI AO 


116.0 


C5B— 01B— H1B0 


113.3 


C5C— 01C— H1C0 


112.8 


C9A— 02A— H2AO 


100.6 


C9B— 02B— H2B0 


99.3 


C9C— 02C— H2C0 


109.1 
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T T 1 C A PICA tti f n 

HI 5 A — C15A — H15B 


1 AA A 

109.0 


P^O A r\A A p "> A 

Cz8A — U4A — C3A 




linn /o \ 

117.7 (3) 


C14B — C15B — C16B 


1 AO A / A \ 

103.4 (4) 


C28B — 04B — C3B 




1 O A O / A \ 

120.2 (4) 


pi a d f ' 1 m tii r r 

C14B — C15B — H15E 


111 1 

111.1 


P-OOP Pi /I P POP 

C28C — 04G — C3C 




1 1 O A / A \ 

118.0 (4) 


f ' 1 /" r> ri en tti c r 

C16B — C15B — H15E 


111 1 

111.1 


POA A Pi/" A p a 

C30A — 06A — C6A 




i i n a / a \ 

117.4 (4) 


pi A O pi CD TT 1 CT7 

C14B — C15B — H15r 


111 1 
111.1 


C30B — (J6B — CoB 




1 1 A /O \ 

116.4 (3) 


f ' i /" r> p i f- r-) tti r r 

C16B — C15B — H15F 


111.1 


POAP f'\ / l~ A P/'P 

C30C — 06C — C6C 




117.9 (4) 


tti cr p 1 en tti rr 

H15E — C15B — H15F 


1 A A A 

109.0 


C23B — C24B — C25B 




in o / A \ 

117.8 (4) 


pi ^ p i CP pi /:/n 

C 14C — C 1 5C — C 1 6C 


1 AT 1 /O \ 

103.1 (3) 
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1 f\H A 

107.9 
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111.1 
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107.9 


P 1 /'P P 1 C P TT1 C P 
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111.1 


P O O D P^ A D T T1 /I D 

C23B — C24B — H24F 




107.9 


P 1 A P P 1 CP TT1 c r» 

C14C — C15C — H15D 


111 1 

111.1 


P-OCD p^/in tti 

C25B — C24B — H24F 




1 (\n a 

107.9 


P 1 /'P P 1 C P TT1 C T~\ 

C16C — C15C — H15D 


111.1 


T TO A D P O /I D T TO /I D 

H24E — C24B — H24F 




107.2 


T T 1 CP P1CP TT1 f r\ 

H15C — C15C — H15D 


1 AA 1 

109.1 


C ' ~\ / t~"> POCD P O "7 D 

CzoB — Cz5B — Cz7B 




110.3 (6) 


PICA P 1 /" A p 1 -7 A 

C 1 5 A — C 1 6A — G 1 7 A 


1 r\ i a / ^ \ 

107.0 (4) 


PO/"D POCD PO/1D 

C26B — C25B — C24B 




110.9 (5) 


P 1 C A P 1 /" A T T 1 /" A 

C 1 5 A — C 1 6A — H 1 6A 


110.3 


P O "7 D PO CD P O /I D 

C27B — C25B — C24B 




110.8 (5) 


P 1 1 A p 1 /" A TT1 /" A 

C17A — C16A — H16A 


110.3 


PO / D PO CD TTO CD 

C26B — C25B — H25B 




108.2 


PICA P 1 Zl A TT 1 ZTD 

C 1 5 A — C 1 6 A — H 1 6B 


1 1 A 1 

110.3 


POTD POCD TTOCD 

Cz7B — Cz5B — Hz5B 




1 AO O 

108.2 


p i -7 A P 1 /" A TTI /T» 

C17A — C16A — H16B 


1 1 A ") 

no. 3 


P O A D PO CD T TO C D 

C24B — C25B — H25B 




1 AO O 

108.2 


TT 1 f A P 1 /" A T T 1 / D 

H16A — C16A — H16B 


108.6 


P O /" 'V P OC'V TTIf 7 

C26Z — C25Z — H25Z 




108.9 


P 1 "7 D P 1 /" D P 1 CD 

C 1 7B — C 1 6B — C 1 5 B 


1 A "7 A //I \ 

107.0 (4) 


P O C "7 P O ^7 TTOz^T 

Cz5Z — CzoZ — Hz 6 J 




1 AA C 

109.5 


p 1 ~7 d p i /: d t t 1 p 

C 1 7B — C 1 6B — H 1 6C 
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110.3 
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109.5 


P 1 CD pi /T) T T 1 /"P 

C15B — C16B — H16C 
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110.3 


TTO/'T PO/"V TTO/"T/" 

H26J — C26Z — H26K 




1 AA C 

109.5 


P 1 "7 D P 1 /Tt T T 1 /" T~"\ 

C 1 7B — C 1 6B — H 1 6D 


110.3 


P O C 'V P O/"^ TTO/"T 

C25Z — C26Z — H26L 




109.5 


P 1 CD P 1 /I D TT1 T~~\ 

C 1 5B — C 1 6B — H 1 6D 


1 1 A 1 

110.3 


TTOzTT P O /I T TTO/^T 

Hz 6 J — CzoZ — HzoL 




1 AA C 

109.5 


tti /-/-i p i a d tti /:n 

H 1 6C — C 1 6B — H 1 6D 


1 ao /: 

108.6 


TTOzHT/' PO/CV TTOZTT 

Hz olv — CzoZ — HzoL 




1 AA C 

109.5 


P 1 C P P 1 /" P P 1 T P 

C15C — C16C — C17C 


1 AT /I /■■") \ 

107.4 (3) 


p ^ PO TTOT"\ 

C4 — C3 — H3D 




109.5 


P 1 C P P 1 /T P TT1 /T 1 

C15C — C16C — H16E 


110.2 


p ^ PO TTOT -1 

C4 — C3 — H3E 




109.5 


C17C — C16C — H16E 


1 1 A T 

110.2 


TTTn /^"J TTTT7 

H3U — C3 — H3E 




1 AA C 

109.5 


/^i^r^ ui/:i7 
CISC — C16C — HI or 


1 10. z 


C4 — CJ — tiit 




1 AO C 

109.5 


C17C— C16C— H16F 


110.2 


H3D— C3— H3F 




109.5 


H16E— C16C— H16F 


108.5 


H3E — C3 — H3F 




109.5 


PO A A p 1 H A p 1 O A 

CzUA — C 1 7 A — C 1 3 A 


1 1 A 1 /")\ 

119.1 (3) 


U2 C4 (J 1 




1 1 A ( A\ 

119 (4) 


PO A A P1TA P1ZTA 

LzUA — C 1 7 A — C 1 6A 


1 1 n A / A\ 

112.0 (4) 


02— C4— C3 




1 1 O f A\ 

llo (4) 


P 1 1 A P 1 1 A P 1 /" A 

C13A — C17A — C16A 


1 AO C /O \ 

103.5 (3) 


01— C4— C3 




1 o o /o \ 

123 (3) 


P O A A P 1"7A TTIT A 

C20A — C17A — HI7A 


107.2 








P1AA P1A PO A P 7 A 

C 1 OA — C 1 A — CzA — C3 A 


CO 1 /f \ 

-58.2 (5) 


C 1 0B — C9B — C 1 1 B— 


-03B 


-6.8 (6) 


P 1 AD P 1 D /" t r\ r> p -> t~\ 

G 1 OB — C 1 B — G2B — C3 B 


-57.9 (5) 


02B— C9B— C 1 1 B— C 1 2B 


-66.5 (4) 


P 1 AP P 1 P P O P P O P 

C 1 OC — C 1 C — C2C — 03 0 


-58.5 (5) 


C8B— C9B— C 1 1 B— C 12B 


46.6 (5) 


p 1 A P O A PO A Pi A A 

CIA — CzA — Li A — (J4A 


175.1 (3) 


C 1 0B— C9B— C 1 1 B— C 1 2B 


1 T) O ( A \ 

173.0 (4) 


p 1 A f 1 O A PO A P /I A 

CIA — CzA — C3A — C4A 


56.7 (5) 


02C— C9C— C 1 1 C— 03C 


11/1^ /c\ 

114.6 (5) 


p 1 d p o d p i d /"^v /i ti 

0 1 B — 02B — 03B — 04B 


174.1 (4) 


C8C— C9C— C11C— 03C 


-133.9 (4 


P1D p i r> P/1D 

0 1 B — 02B — 03B — 04B 


55.8 (5) 


C10C— C9C— C11C- 


-03C 


1 C /Pi 

-7.5 (6) 


OlO — 020 — 030 — U40 


1 HI *7 /I \ 

1 15. 1 (i) 


02C— C9C— C 1 1 C— C 1 2C 


—66.1 (4) 


C 1 C— C2C— 03 C— C4C 


56.2 (5) 


C8C— C9C— C11C— C12C 


45.4 (5) 


04A— C3A— C4A— C5A 


-173.3 (3) 


C 1 0C — C9C — C 1 1 C— 


-C12C 


171.8 (4) 


C2A— C3A— C4A— C5A 


-55.2 (5) 


03 A — C 1 1 A — C 1 2A- 


-C13A 


135.9 (4) 


04B — C3B — C4B — C5B 


-173.4 (3) 


C9A— C11A— C12A- 


-C13A 


-47.0 (5) 


C2B — C3B — C4B — C5B 


-54.9 (5) 


03B— CUB— C12B- 


-C13B 


121.3 (5) 



Acta Cryst. (2013). E69, o879-o880 



sup-21 



supplementary materials 



04C— C3C— C4C— C5C 
C2C— C3C— C4C— C5C 
C3A — C4A — C5A — 01 A 
C3 A— C4A— C5 A— C 1 OA 
C3A— C4A— C5A— C6A 
C3B— C4B— C5B— 01B 
C3B— C4B— C5B— C6B 
C3B— C4B— C5B— C10B 
C3C— C4C— C5C— 01C 
C3C— C4C— C5C— C10C 
C3C— C4C— C5C— C6C 
01 A — C5A — C6A — 06A 
CI OA — C5A — C6A — 06A 
C4A— C5A— C6A— 06A 
01 A — C5A — C6A — C7A 
CI OA — C5A — C6A — C7A 
C4A— C5A— C6A— C7A 
01B— C5B— C6B— 06B 
C4B— C5B— C6B— 06B 
CI OB — C5B — C6B — 06B 
01B— C5B— C6B— C7B 
C4B— C5B— C6B— C7B 
CI OB — C5B — C6B — C7B 
OIC— C5C— C6C— 06C 
C4C— C5C— C6C— 06C 
C10C— C5C— C6C— 06C 
OIC— C5C— C6C— C7C 
C4C— C5C— C6C— C7C 
C10C— C5C— C6C— C7C 
06A— C6A— C7A— C8A 
C5A— C6A— C7A— C8A 
06B— C6B— C7B— C8B 
C5B— C6B— C7B— C8B 
06C— C6C— C7C— C8C 
C5C— C6C— C7C— C8C 
C6A — C7A — C8A — C14A 
C6A— C7A— C8A— C9A 
C6B— C7B— C8B— C14B 
C6B — C7B — C8B — C9B 
C6C— C7C— C8C— CMC 
C6C— C7C— C8C— C9C 
C7A— C8A— C9A— 02A 
C 1 4 A — C 8 A — C9 A — 02 A 
C7A— C8A— C9A— C 1 1 A 
C14A — C8A — C9A — C 1 1 A 
C7A— C8 A— C9A— C 1 OA 
C 1 4 A — C 8 A — C9 A — C 1 OA 
C7B — C8B — C9B — 02B 
C14B — C8B — C9B — 02B 



-172.9(3) C9B— CUB— C12B— C13B -59.4(5) 

-55.1 (5) 03C— C11C— C12C— C13C 119.5(5) 

-62.3(4) C9C— C11C— C12C— C13C -59.7(5) 

55.2(5) C11A— C12A— C13A— C18A -65.1(4) 

-176.8(3) C11A— C12A— C13A— C14A 55.0(4) 

-62.7(4) C11A— C12A— C13A— C17A 166.8(3) 

-179.5(3) CUB— C12B— C13B— C18B -60.1(5) 

54.4(5) CUB— C12B— C13B— C14B 60.9(4) 

-63.2(4) CUB— C12B— C13B— C17B 171.3(4) 

53.8(5) C11C— C12C— C13C— C18C -61.2(4) 

-179.5(3) C11C— C12C— C13C— CMC 60.9(4) 

-166.5 (3) C11C— C12C— CDC— C17C 172.1 (3) 

78.0 (4) C7 A — C 8 A — C 1 4 A — C 1 5 A -3.9 (6) 
-49.6(4) C9 A — C 8 A — C 1 4 A — C 1 5 A 179.8(3) 
72.8(4) C7A— C8A— C14A— C13A -127.1(4) 
-42.8(5) C9A— C8A— C14A— C13A 56.6(5) 
-170.3 (3) C18A— C13A— C14A— C8A 58.2 (5) 
-158.8(3) C12A— C13A— C14A— C8A -60.6(5) 
-39.9 (4) C 1 7 A — C 1 3 A — C 1 4A — C8 A 177.3 (4) 

86.1 (4) C18A— C13A— C14A— C15A -73.3 (4) 
78.5(4) C12A— C13A— C14A— C15A 167.8(3) 
-162.6(3) C17A— C13A— C14A— C15A 45.7(4) 
-36.6(5) C7B— C8B— C14B— C15B -13.4(6) 
-160.8(3) C9B— C8B— C14B— C15B 173.1(4) 
-42.9 (5) C7B— C8B— C14B— C13B -137.6 (4) 
83.7 (4) C9B— C8B— C14B— C13B 48.9 (5) 
76.5(4) C18B— C13B— C14B— C8B 61.1(5) 
-165.5(4) C12B— C13B— C14B— C8B -58.1(5) 
-38.9(5) C17B— C13B— C14B— C8B -179.9(4) 
-114.5(4) C18B— C13B— C14B— C15B -71.2(4) 
9.8(6) C12B— C13B— C14B— C15B 169.6(4) 
-120.5(4) C17B— C13B— C14B— C15B 47.8(4) 
4.3 (6) C7C— C8C— C14C— C15C -14.2 (6) 
-118.2(5) C9C— C8C— CMC— C15C 171.5(4) 
7.3 (6) C7C— C8C— CMC— CDC -140.8 (4) 
-171.5(4) C9C— C8C— CMC— C13C 44.8(5) 
4.6(6) C18C— CDC— CMC— C8C 66.0(5) 
-168.2(4) CDC— CDC— CMC— C8C -55.1(5) 
5.0(6) C17C— CDC— CMC— C8C -177.6(4) 
-172.9(4) C18C — CDC — CMC — C15C -68.6(4) 
1.2(7) CDC— CDC— CMC— C15C 170.3(3) 
-111.0(4) C17C— CDC— CMC— CDC 47.8(4) 
65.3(4) C8A— CMA— C15A— C16A -162.8(4) 
141.7(4) CDA— CMA— C15A— C16A -35.5(4) 
-42.0 (4) C8B— CMB— C15B— C16B -165.4 (4) 
13.3 (5) CDB— CMB— C15B— C16B -35.6 (5) 
-170.4(3) C8C— CMC— CDC— C16C -167.6(4) 
-105.0(4) CDC— CMC— CDC— CI 6C -36.3(4) 
68.7(4) CMA— CDA— C16A— C17A 11.7(5) 
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C7B— C8B— C9B— CUB 
C14B— C8B— C9B— CUB 
C7B— C8B— C9B— C10B 
C14B— C8B— C9B— ClOB 
C7C— C8C— C9C— 02C 
C14C— C8C— C9C— 02C 
C7C— C8C— C9C— C 1 1 C 
C14C — C8C — C9C — C 1 1 C 
C7C— C8C— C9C— C 1 OC 
C14C— C8C— C9C— ClOC 
0 1 A— C5 A— C 1 OA— C 1 A 
C4A— C5 A— C 1 OA— C 1 A 
C6A— C5 A— C 1 OA— C 1 A 
0 1 A— C5 A— C 1 OA— C 1 9A 
C4A— C5 A— C 1 OA— C 1 9A 
C6A— C5 A— C 1 OA— C 1 9A 

0 1 A— C5 A— C 1 OA— C9A 
C4A— C5 A— C 1 OA— C9A 
C6A— C5 A— C 1 OA— C9A 
C2A— C 1 A— C 1 OA— C5 A 
C2 A— C 1 A— C 1 0 A— C 1 9 A 
C2A— C 1 A— C 1 OA— C9A 
02A— C9A— C 1 OA— C5 A 
C8A— C9A— ClOA— C5A 
C 1 1 A— C9A— C 1 OA— C5 A 

02 A— C9 A— C 1 0 A— C 1 A 
C8A— C9A— C 10A— C 1 A 
C 1 1 A— C9 A— C 1 0 A— C 1 A 
02A— C9A— C 1 OA— C 1 9A 
C8 A— C9 A— C 1 OA— C 1 9A 
C 1 1 A— C9A— C 1 OA— C 1 9 A 
C2B— C 1 B— C 1 OB— C 1 9B 
C2B— C 1 B— C 1 OB— C9B 
C2B— C 1 B— C 1 OB— C5B 
02B— C9B— C 1 OB— C 1 B 
C8B— C9B— C 1 OB— C 1 B 

C 1 1 B— C9B— C 1 OB— C 1 B 
02B— C9B— C 1 OB— C 1 9B 
C8B— C9B— C 1 OB— C 1 9B 
C 1 1 B— C9B— C 1 OB— C 1 9B 
02B— C9B— ClOB— C5B 
C8B— C9B— C 1 OB— C5B 
C 1 1 B— C9B— C 1 OB— C5B 
0 1 B— C5B— C 1 OB— C 1 B 
C4B— C5B— C 1 OB— C 1 B 
C6B— C5B— C 1 OB— C 1 B 
0 1 B— C5B— C 1 OB— C 1 9B 
C4B— C5B— C 1 OB— C 1 9B 
C6B— C5B— C 1 OB— C 1 9B 



146.7 (4) C14B— C15B— C16B— C17B 9.5 (5) 

-39.6 (5) CMC— C15C— C16C— C17C 10.6 (5) 

18.9(5) C18A— C13A— C17A— C20A -43.8(5) 

-167.4(3) C12A— C13A— C17A— C20A 82.9(5) 

-104.8 (4) C14A— C13A— C17A— C20A -162.2 (4) 

69.4 (4) C 1 8 A— C 1 3 A— C 1 7 A— C 1 6A 8 1 .2 (4) 

149.1(4) C12A— C13A— C17A— C16A -152.1(4) 

-36.7(5) C14A— C13A— C17A— C16A -37.1(4) 

21.7(5) C15A— C16A— C17A— C20A 145.7(4) 

-164.2(3) C15A— C16A— C17A— C13A 16.2(5) 

65.2 (4) C15B— C16B— C17B— C20B 149.9 (4) 

-53.8(4) C15B— C16B— C17B— C13B 19.8(5) 

-179.9(3) C18B— C13B— C17B— C20B -48.2(5) 

-174.0 (3) C12B— C13B— C17B— C20B 78.9 (5) 

67.0 (4) C14B— C13B— C17B— C20B -167.2 (4) 

-59.1 (4) C18B— C13B— C17B— C16B 78.1 (4) 

-55.6 (4) C12B— C13B— C17B— C16B -154.8 (4) 

-174.6(3) C14B— C13B— C17B— C16B -40.9(4) 

59.2 (4) C18C— C13C— C17C— C20C -48.3 (5) 

55.7(4) C12C— C13C— C17C— C20C 78.5(5) 

-65.0(4) C14C— C13C— C17C— C20C -166.0(4) 

174.4(3) C18C— CDC— C17C— C16C 78.4(4) 

78.5(4) C12C— C13C— C17C— C16C -154.8(4) 

-43.2 (4) C14C— C13C— C17C— C16C -39.4 (4) 

-170.3 (3) C15C— C16C— C17C— C20C 149.0 (4) 

-40.2(4) C15C— C16C— C17C— CDC 18.4(4) 

-161.8(3) C13A— C17A— C20A— C21A -53.9(5) 

71.1(4) C16A— C17A— C20A— C21A -174.8(4) 

-162.0(3) C13A— C17A— C20A— C22A -177.9(4) 

76.4(4) C16A— C17A— C20A— C22A 61.2(5) 

-50.7 (4) C16B— C17B— C20B— C21B -177.3 (4) 

-63.4 (5) C13B— C17B— C20B— C21B -55.6 (6) 

175.7(4) C16B— C17B— C20B— C22B 59.0(5) 

56.4(5) C13B— C17B— C20B— C22B -179.4(4) 

-47.0 (5) CDC— C17C— C20C— C21C -59.4 (5) 

-168.2 (3) C16C— C17C— C20C— C21C 179.0 (4) 

65.6 (4) CDC— C17C— C20C— C22C 176.2 (4) 

-168.8(3) C16C— C17C— C20C— C22C 54.6(5) 

70.0 (4) C21A— C20A— C22A— C23A 75.7 (5) 

-56.2(4) C17A— C20A— C22A— C23A -158.4(4) 

72.2 (4) C21B— C20B— C22B— C23B 57.0 (6) 

-49.0 (4) C17B— C20B— C22B— C23B -177.3 (4) 

-175.2 (3) C21C— C20C— C22C— C23C 57.4 (6) 

64.4 (4) C17C— C20C— C22C— C23C -177.5 (4) 

-54.5 (5) C20A— C22A— C23A— C24A -174.5 (4) 

179.2 (3) C20B— C22B— C23B— C24B 176.4 (5) 

-175.1(3) C20C— C22C— C23C— C24C 168.0(5) 

66.0(4) C22A— C23A— C24A— C25A -166.4(4) 

-60.3 (4) C22C— C23C— C24C— C25C 170.0 (6) 
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0 1 B— C5B— C 1 OB— C9B 


-56.4 (4) 




C23A— C24A— C25A— C27A 


179.6 (4) 


C4B— C5B— C 1 OB— C9B 


-175.2 (3) 




C23A— C24A— C25A— C26A 


-56.0 (5) 


C6B— C5B— CI OB— C9B 


58.5 (4) 




C23C— C24C— C25C— C26C 


30.3 (12) 


C2C— C 1 C— C 1 OC— C 1 9C 


-63.6 (5) 




C23C— C24C— C25C— C27C 


174.1 (6) 


C2C— C 1 C— C 1 OC— C9C 


174.6 (3) 




05A— C28A— 04A— C3A 


-7.6 (8) 


C2C— C 1 C— C 1 OC— C5C 


56.1 (5) 




C29A— C28A— 04A— C3A 


172.0 (4) 


02C— C9C— C 1 OC— C 1 9C 


-169.3 (3) 




C4A— C3A— 04A— C28A 


-80.4 (5) 


C8C— C9C— C 1 OC— C 1 9C 


68.7 (4) 




C2A— C3A— 04A— C28A 


159.5 (4) 


C 1 1 C— C9C— C 1 OC— C 1 9C 


-56.4 (5) 




05B— C28B— 04B— C3B 


5.0(7) 


02C— C9C— C 1 OC— C 1 C 


-46.9 (5) 




C29B— C28B— 04B— C3B 


-176.5 (4) 


C 8C— C9C— C 1 OC— C 1 C 


-169.0(3) 




C2B— C3B— 04B— C28B 


124.3 (4) 


C 1 1 C— C9C— C 1 OC— C 1 C 


65.9 (4) 




C4B— C3B— 04B— C28B 


-114.6 (4) 


02C— C9C— ClOC— C5C 


71.5 (4) 




05C— C28C— 04C— C3C 


-7.0 (7) 


C8C— C9C— C 1 OC— C5C 


-50.6 (4) 




C29C— C28C— 04C— C3C 


173.2 (4) 


C 1 1 C— C9C— C 1 OC— C5 C 


-175.7 (3) 




C2C— C3C— 04C— C28C 


143.4 (4) 


0 1C— C5C— C 1 OC— C 1 9C 


-174.1 (3) 




C4C— C3C— 04C— C28C 


-95.9 (4) 


C4C— C5C— C 1 OC— C 1 9C 


67.0 (5) 




07A— C30A— 06A— C6A 


-5.2 (6) 


C6C— C5C— C 1 OC— C 1 9C 


-58.2 (5) 




C3 1 A— C30A— 06A— C6A 


174.4 (4) 


0 1 C— C5 C— C 1 OC— C 1 C 


65.9 (4) 




C7A— C6A— 06A— C30A 


-129.6 (4) 


C4C— C5C— C 1 OC— C 1 C 


-53.0 (5) 




C5A— C6A— 06A— C30A 


106.8 (4) 


C6C— C5C— C 1 OC— C 1 C 


-178.2 (3) 




07B— C30B— 06B— C6B 


4.8 (6) 


OIC— C5C— ClOC— C9C 


-55.1 (4) 




C3 IB— C30B— 06B— C6B 


-173.7(4) 


C4C— C5C— C 1 OC— C9C 


-174.0(3) 




C7B— C6B— 06B— C30B 


-130.8 (4) 


C6C— C5C— C 1 OC— C9C 


60.8 (4) 




C5B— C6B— 06B— C30B 


102.6 (4) 


02A— C9A— C 1 1 A— 03 A 


102.4 (5) 




07C— C30C— 06C— C6C 


-3.4 (7) 


C8A— C9A— C 1 1 A— 03 A 


-144.9 (4) 




C31C— C30C— 06C— C6C 


177.2 (4) 


C10A— C9A— CI 1A— 03A 


-16.6(6) 




C7C— C6C— 06C— C30C 


-127.6 (4) 


02 A— C9 A— C 1 1 A— C 1 2 A 


-74.6 (4) 




C5C— C6C— 06C— C30C 


107.5 (4) 


C8A— C9A— CI 1A— C12A 


38.1 (5) 




C22B— C23B— C24B— C25B 


-174.9 (6) 


C 1 0 A— C9 A— C 1 1 A— C 1 2 A 


166.3 (4) 




C23B— C24B— C25B— C26B 


-56.2 (8) 


02B— C9B— C 1 1 B— 03B 


112.9(5) 




C23B— C24B— C25B— C27B 


-179.1 (7) 


C8B— C9B— CUB— 03B 


-134.0(5) 








Hydrogen-bond geometry (A, °) 


D—R-A 




D — H 


R-A D-A 


D—R-A 


OlA— R1AO-03C 




0.95 


1.79 2.745 (4) 


111 


015— H150-05C 




0.80 


2.02 2.819 (4) 


175 


OIC — HIC0—05B 




0.89 


1.81 2.699 (4) 


178 


02A—R2AO-01A 




0.93 


1.88 2.691 (4) 


145 


02B—R2B001B 




0.90 


1.80 2.628 (4) 


153 


02C— H2CO01C 




1.05 


1.77 2.614(4) 


134 



Symmetry code: (i) -x+\,y+\l2, -z+1/2. 
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